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DETAILED ACTION 



Claim Rejections - 35 USC §112 



1 . Claim 20 is rejected under 35 U.S.C. 112, first paragraph, as based on a 
disclosure which is not enabling. The application of the mixer that is essential to the 
practice of the invention, but not included in the claim(s) is not enabled by the 
disclosure. See In re Mayhew, 527 F.2d 1229, 188 USPQ 356 (CCPA 1976). The 
discussion in the Specification as correlated with figure 13 (page 13, line 29 to page 14, 
Iine24), presumed to enable claim 20, is not clear. Other than the reference mistake of 
"32" for "132", the Specification relates the "input signal 32" is an RF signal for a receive 
signal or an IF signal for a transmit signal. The "input signal 132" of figure 13 would 
generally be considered a baseband signal generally well known in the art for an direct 
conversion I and Q type transmit system and an IF input for a receive system since it is 
a quadrature signal. Figure 13 shows an output signal as "IF signal 140" which may 
correspond to a receiver but not a transmitter. The rejection for claim 20 that follows is 
based on application of the applicant's mixer in the usual transceiver application as 
shown in Denheyer et al. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

3. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Madni et al. 
(U.S. Patent 6,407,632). 

As to claim 1 , Madni teaches a mixer comprises: 

Reference current source operably coupled to produce a reference current 
(figure 4, the reference current source example of FET (42) and (43) shown for the 
Gilbert cell amplifier, column 5, line 64 to column 6, line 2), 

Programmable gain radio frequency (RF) transconductance section operably 
coupled to convert an RF voltage into an RF current based on a gain setting signal and 
the reference current (figure 3: transistor quad 38-41 utilizes AGC voltage to the bases 
to adjust gain, the emitters receive the RF signal current from RF input to transistors 34 
and 35, column 4, lines 49-65) and, 

Switching quad transistors operably coupled to receive the RF current and a local 
oscillator voltage wherein the switching quad transistors produce a frequency translated 
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current (figure 3 includes added mixer section comprised of transistor quad (45-48), 
column 5, lines 37-58). 



As to claim 5, Madni teaches the mixer of claim 1 further comprises a resistor 
section operably coupled to convert the frequency translated current into a frequency 
translated voltage (figure 3, resistors (42) and (43), column 4, lines 49-55). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 20 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Denheyer et al. (U.S. patent 5,642,378) with a view to Madni et al. (U.S. Patent 

5,407,632). 

As to claim 20, Denheyer teaches an intermediate frequency (IF) module 
comprises: 

A local oscillator operably coupled to provide a local oscillation voltage (figure 2, 
transmit up conversion section, IQ Modulator (64) and LO (50)), 

A first mixer operably coupled to mix an in-phase component of a signal with an 
in-phase component of the local oscillation voltage to produce an in-phase product 
(mixer (52)), 
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A second mixer operably coupled tomix a quadrature component of the signal 
with a quadrature component of the local oscillation voltage to produce a quadrature 
product (mixer (56)), 

Summing module operably coupled to sum the in-phase product and the 
quadrature product to produce a summed signal (figure 2: 1 and Q signals summed in\ 
the IQ Modulator (64)) and, 

Filter module operably coupled to filter the summed signal to produce an IF 
signal (figure 3, circuit (62) that is figure 5: bandpass filter (110), column 3, line 46 to 
column 4, line 5). 

Denheyer does not teach internal functions of the I and Q mixers. 

Madni teaches each of the first and second mixers includes: 

Reference current source operably coupled to produce a reference current 
(figure 4, the reference current source example of FET (42) and (43) shown for the 
Gilbert cell amplifier, column 5, line 64 to column 6, line 2), 

Programmable gain radio frequency (RF) transconductance section operably 
coupled to convert an RF voltage into an RF current based on a gain setting signal and 
the reference current (figure 3: transistor quad 38-41 utilizes AGC voltage to the bases 
to adjust gain, the emitters receive the RF signal current from RF input to transistors 34 
and 35, column 4, lines 49-65) and, 

Switching quad transistors operably coupled to receive the RF current and a local 
oscillator voltage wherein the switching quad transistors translate frequency of the 
current of the signal to produce the in-phase product and the quadrature product 
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respectively (figure 3 includes added mixer section comprised of transistor quad (45-48) 
where they may be individually used in the I and Q channels, column 5, lines 37-58). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to identify the mixers of the system of Denheyer with the mixer architecture 
taught by Madni to provide the system with the advantages of an active double 
balanced mixer with automatic gain control. 

As to claim 22, Madni teaches each of the first and second mixers further 
comprises a resistor section operably coupled to convert the frequency translated 
current into a frequency translated voltage (figure 3, resistors (42) and (43), column 4, 
lines 49-55). 

Allowable Subject Matter 

4. Claims 2-4, 6-8, 21 and 23-25 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Claims 9-13 are allowed. As to claim 9, the prior art made of reference failed to 
teach a mixer that comprises switching quad native transistors operably coupled to 
receive the RF current and a local oscillator voltage, wherein the switching quad native 
transistors produce a frequency translated current such that flicker noise of the mixer is 
reduced and gate to body voltage of the switching quad native transistors is reduced. 
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Claims 14-19 and 31-36 are allowed. As to claims 14 and 31, the prior art made 
of reference failed to teach a mixer that comprises a common mode circuit operably 
coupled to provide a common mode voltage based on a common mode reference 
wherein the common mode circuit includes resistor section operably coupled to 
switching quad transistors and to the current source pair to produce the common mode 
reference and to convert the frequency translated current into a frequency translated 
voltage. 

Claims 26-30 are allowed. As to claim 26, the prior art made of reference failed to 
teach a mixer that comprises switching quad native transistors operably coupled to 
receive the RF current and a local oscillator voltage, wherein the switching quad native 
transistors produce a frequency translated current as the in-phase produce and the 
quadrature product such that flicker noise of the mixer is reduced and gate to body 
voltage of the switching quad native transistors is reduced. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Sano et al. (U.S. Patent 5,884,154) discloses a mixer circuit 
which incorporates inductive elements in the RF transconductance circuit for low 
voltage applications. Wyse (U.S. Patent 6,230,001) discloses a Gilbert cell mixer where 
the RF input differential pair is exchanged for a transformer for low distortion, reduced 
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power consumption, lower noise figure and good balance. Manku et al. (U.S. Patent 
6,639,447) discloses a modified Gilbert cell mixer to decrease the switching noise in the 
active mixer quad transistors by reducing the switching current. Kaneki et al. (U.S. 
Patent 6,388,502) discloses an integrated circuit with The IF output of a Gilbert cell 
mixer coupled to operation amplifier circuit to provide the necessary total gain where the 
internal mixer resistors are sized according to the supply voltage and subsequent 
transistor circuit requirements. Bastani et al. (U.S. Patent 6,157,822) discloses a Gilbert 
cell mixer where the RF transconductance amplifier is modified for a low noise figure but 
large power gains with low current drain. McDonald (U.S. Patent 5,196,742) discloses a 
low voltage mixer circuit. Souetinov et al. (U.S. Patent 6,597,899) discloses variations 
on the RF transconductance amplifier for an image reject mixer based on the Gilbert 
cell. Razavi et al. (U.S. Patent 6,606,489) discloses a differential to single ended 
converter with a large output swing for use with conversion circuits where the transistor 
may be a native device to reduce its VGS. Gu (U.S. Patent 6,631,170) discloses a radio 
frequency receiver where the RF is applied to an I and Q down conversion circuit with 
subsequent summation and filtration. . 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Blane J Jackson whose telephone number is (703) 305- 
5291 . The examiner can normally be reached on Monday through Friday, 8:00 AM-5:00 
PM. 



Application/Control Number: 10/041,148 



Page 9 



Art Unit: 2685 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (703) 305-4385. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



BJJ 



EDWARD F. URBAN 
iUFERviSGRY PATENT EXAMINER 
TcJKNOLOSY CENTER 2800 




